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the Official Draftsperson is a revised formal drawing for FIG. 
1, The Examiner is requested to provide a Notice of 
Draftsperson 1 s Patent Drawing Review, Form PTO-948, confirming 
approval of the formal drawings by the Official Draftsperson, 
with the next official communication. 

Information Disclosure Statement 

The Examiner has acknowledged receipt of the Information 
Disclosure Statement filed July 5, 2002, and has returned an 
initialed copy of the Form PTO-1449 filed therewith. No further 
action is required at this time. 

Rejections under 35 U.S.C. §103 (a ) 

Claims 1-3 and 6 are rejected under 35 U.S.C. §103(a) as 
being unpatentable over Applicants' related art in view of U.S. 
Patent No. 6, 421, 244 to Shinohara et al. Claims 5 and 7-12 are 
rejected under 35 U.S.C. §103 (a) as being unpatentable over 
Applicants' related art in view of Shinohara et al. and further 
in view of U.S. Patent No. 5, 933, 343 to Lu et al. These 
rejections are respectfully traversed. 

The primary reference, Shinohara et al., was filed May 4, 
2000, whereas the priority document for the present application, 
KR 2634/2000, was filed January 20, 2000. Attached is a 
verified English language translation of Applicants' priority 
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document, thereby eliminating Shinohara et al. as a reference 
against the present application under 35 U.S.C. §103(a). 

In view of the foregoing, it is respectfully submitted that 
independent claims 1 and 6 are in condition for allowance. 
Since the dependent claims depend directly or indirectly 
therefrom, they are also allowable based on their dependence on 
allowable independent claims 1 and 6, as well as for the 
additional limitations provided thereby. Accordingly, reconsideration 
and withdrawal of the rejections under 35 U.S.C. §103 (a) and 
allowance all claims are respectfully requested. 

Conclusion 

All of the stated grounds of rejection have been properly 
traversed, accommodated, or rendered moot. It is believed that 
a full and complete response has been made to the outstanding 
Office Action, and that the present application is in condition 
for allowance. 

However, if there are any outstanding issues, the Examiner 
is invited to telephone Sam Bhattacharya (Reg. No. 48,107) at 
703-205-8000 in an effort to expedite prosecution. 

Pursuant to 37 C.F.R. §§1.17 and 1.136(a), Applicants 
hereby request a one-month extension of time in which to file 
this reply. Attached is a check for the required fee of $110. 
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If necessary, the Commissioner is hereby authorized in 
this, concurrent, and future replies to charge payment or credit 
any overpayment to Deposit Account No. 02-2448 for any 
additional fees required under 37 C.F.R. §§ 1.16 or 1.17, 
particularly extension of time fees. 



Respectfully submitted, 



BIRCH, STEWART, KOLAS CH & BIRCH, LLP 
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IN THE MATTER OF 
KOREAN PATENT APPLICATION 
UNDER SERIAL NO. 2634/2000 



I, THE UNDERSIGNED, HEREBY DECLARE : 

THAT I AM CONVERSANT WITH BOTH THE KOREAN AND THE ENGLISH 
LANGUAGES : AND 

THAT I AM A COMPETENT TRANSLATOR OF THE APPLICATION PAPERS THE 
PARTICULARS OF WHICH ARE SET FORTH BELOW : 



KOREAN PATENT APPLICATION UNDER 
SERIAL NO.: 2634/2000 

FILED ON: JANUARY 20, 2000 

IN THE NAME OF: LG ELECTRONICS INC. 

FOR: ONE SYSTEM MODULE 
STRUCTURE 



IN WITNESS WHEREOF, I SET MY HAND HERETO 
THIS 6TH DAY OF FEBRUARY, 2003 

BY 

KIM, EUN HEE 



ABSTRACT OF THE DISCLOSURE 



[Abstract] 

The present invention relates to one system module structure. The conventional 
art in which a socket is used to connect a ceramic PCB and an epoxy PCB and pins (power 
pin and signal pins) are disposed on the ceramic PCB, has problems that, if the ceramic PCB 
and the epoxy PCB are not firmly supported, a poor contact occurs, shortening the durability 
due to variation of the product. In addition, because of the use of the socket, the usable space 
of the PCB is reduced, running counter a compact module. Therefore, there is provided one 
system module structure in which a module body is grooved on which a ceramic PCB and 
an epoxy PCB are firmly mounted. The one system module structure in which a power pin 
is mounted on a ceramic PCB and a signal pin is mounted on an epoxy PCB to reduce using 
of socket increases area utility of the PCB and obtaining a compact module. Also, the one 
system module structure in which various signals are immediately processed by a signal pin 
mounted on an epoxy PCB increases module utility in case that a module is applied 
afterwards. 

[Representative drawing] 
Figure 4 
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[SPECIFICATION] 



[Title of the Invention] 

One system module structure 

[Brief description of the Drawings] 

Figure 1 is a conventional one system module structure; 

Figure 2 is a schematic circuit diagram of power elements mounted on a ceramic 
PCB of the one system module of Figure 1 in accordance with the conventional art; 

Figure 3 is a schematic circuit diagram of signal elements on an epoxy PCB of the 
one system module of Figure 1 in accordance with the conventional art; and 

Figure 4 shows a structure of one system module in accordance with the present 
invention. 

**** Explanation for the major reference numerals **** 

100 : module body 101 : ceramic PCB 

102 : epoxy PCB 103 : socket 

104 : power pin 105 : signal pin 

106 : cover 

[Detailed description of the invention] 

[Object of the invention] 

[Field of the invention and background art] 

The present invention relates to one system module, and more particularly, to one 
system module structure in which a groove is made on a module body on which a ceramic 
PCB and an epoxy PCB are firmly mounted and a power pin is mounted on a ceramic PCN 
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and a signal pin is mounted on an epoxy PCB to increase an area utility of the PCB and 
construct a compact module. 

Figure 1 illustrates a structure of one system module in accordance with a 
conventional art. As shown in Figure 1, a groove is made at a lower portion of a module 
body 10, on which a ceramic PCB 1 1 is fixed. An epoxy PCB 12 is disposed on the upper 
surface of the ceramic PCB 1 1. A socket 13 for signal transmission is disposed between the 
ceramic PCB 1 1 and the epoxy PCB 12. 

Pins for receiving a power signal and various signals from an external source are 
mounted on an upper portion of the PCB 11. Also, power elements (i.e., BD&Tr, HVIC, 
IGBT&FWD) are mounted on the PCB 1 1 by wire-bonding. 

A microcomputer device and its peripheral devices are mounted on the upper part 
of the epoxy PCB 1 2 by wire-bonding. 

A heat-hardened resin is coated in a gel state to protect the wire-bonding for the 
internal PCBs 1 1 and 12 of the module body 10 and elements and a cover 15 is mounted to 
cover the entire module. 

The one system module of the conventional art constructed as described above will 
be now explained. 

With reference to Figure 1, first, a groove is made at a lower part at the side of the 
module body 10, and the ceramic PCB 1 1 is inserted to be fixed in the groove. The module 
body 10 is a case made of a hard molding heat-hardened resin. 

The ceramic PCB 1 1 has a characteristic of a good heat transfer rate, so that power 
elements, such as a bridge diode, a power transistor, a power element, a free wheeling diode 
or a high voltage IC (HVIC) for driving such elements are mounted thereon. 

Generally, the one system module has a structure of two-storied PCBs for integration, 
of which the ceramic PCB 1 1 having a favorable heat transfer is disposed at the lower part 
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while the inexpensive epoxy PCB 12 is disposed at the upper part thereof. 

On the epoxy PCB 12, a microcomputer device, that is, a non-heating component, 
peripheral components and other components are mounted. 

The ceramic PCB 1 1 disposed at the lower part and the epoxy PCB 12 disposed at 
the upper part are electrically connected by means of the socket 13. 

Signal flow in this structure will be now described. 

When power is supplied and the microcomputer generates a command, the command 
is transferred through the socket 13 to the high voltage IC (HVIC) mounted on the ceramic 
PCB, according to which the high voltage IC (HVIC) drives the power element (IGBT) so 
that a motor (not shown) is driven. 

As for the elements to be mounted on the ceramic PCB 1 1 and on the epoxy PCB 
12, a bare-type components are used for a compact design. 

In order to connect the bare-type components, wire-bonding is used. In this respect, 
the elements (BD&Tr, HVIC, IGBT, FWD) mounted on the ceramic PCB 1 1 are connected 
by aluminum wire bonding, while the microcomputer mounted on the epoxy PCB 12 is 
connected by a gold wire bonding. 

A power pin for receiving power and various signals from an external source and a 
signal pin are mounted on the ceramic PCB 11. The power pin and the signal pin are 
successively arranged. 

The pins are inserted into a molding heat-hardened resin of the module and then 
mounted on the ceramic PCB by lead. 

In order to protect the wire-bonding for mounting the components on the internal 
PCBs of the module body 10 and the components mounted by the wire-bonding, the 'B' part 
is coated with a heat-hardened resin in a gel state, of which the upper part is covered by a 
cover 15. 
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Figure 2 is a schematic circuit diagram of a power board mounted on the ceramic 
PCB of Figure 1 in accordance with the conventional art. 

As shown in the drawing, as a principal components, six IGBTs and six FWDs are 
mounted in a bare type, and three gate drives are mounted to drive the IGBTs. 

The power board includes an element which has a function of preventing over-current 
flowing to the IGBT and over-temperature. 

The power board also includes a rectifier, a driving source for driving elements, and 
a switching mode power supply (SMPS). 

The rectifier converts an AC220V to a DC310V. The rectifier converts an AC to a 
DC through a bridge diode. A voluminous electrolytic condensor is disposed at an outer side 
of the module. The SMPS serves to supply power of each component with the DC obtained 
after being converted by the rectifier. 

Figure 3 illustrates a signal board mounted on the epoxy PCB 12 in the module body 

10. 

The signal board includes a microcomputer device required to drive the IGBT 
mounted on the ceramic PCB 1 1, a bootstrap circuit, a load driving unit and a microcomputer 
peripheral circuit. 

However, the above-described conventional art, in which the socket is used to 
connect the ceramic PCB and the epoxy PCB and the pins (the power pin and the signal pin) 
are disposed on the ceramic PCB, has problems that, if the ceramic PCB and the epoxy PCB 
are not firmly supported, a poor contact occurs, shortening the durability due to variation 
of the product. In addition, because of the use of the socket, the usable space of the PCB is 
reduced, running counter a compact module. 

Therefore, an object of the present invention is to provide a one system module 
structure in which a module body is grooved on which a ceramic PCB and an epoxy PCB 
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are firmly mounted. 

Another object of the present invention is to provide a one system module structure 
in which a power pin is mounted on a ceramic PCB and a signal pin is mounted on an epoxy 
PCB to reduce using of socket, thereby increasing area utility of the PCB and obtaining a 
compact module. 

Still another object of the present invention is to provide a one system module 
structure in which various signals are immediately processed by a signal pin mounted on an 
epoxy PCB, thereby increasing module utility in case that a module is applied afterwards. 

[Construction of the present invention] 

To achieve the above object, there is provided a one system module in which a 
ceramic PCB and an epoxy PCB are disposed inside a module body and a power element 
and a signal elements are respectively mounted at the upper portion of each PCB, wherein 
a groove is made at the lower side surface and at the middle side surface of the module body 
to support the ceramic PCB and the epoxy PCB formed in a two-story structure, and a power 
pin for receiving a power signal from an external source is mounted on the ceramic PCB and 
a signal pin for receiving various signals from an external source is mounted on the epoxy 
PCB. 

Hereinafter, the present invention will be explained with reference to the attached 
drawings. 

Figure 4 shows a structure of one system module in accordance with the present 
invention. As shown in Figure 4, a groove is made at the lower side surface of the module 
body 100, to support a ceramic PCB 101, and a groove is made at the middle side surface, 
to support an epoxy PCB 102. A socket 103, having less pins reduced in number, is disposed 
between the ceramic PCB 101 and the epoxy PCB 102. A power pin 104 for receiving a 
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power signal from an external source is mounted at the upper portion of the ceramic PCB 
101, so as to be connected with an external terminal. Power elements (BD&Tr, HVIC, 
IGBT&FWD) are connected by wire bonding. A signal pin 105 for receiving various signals 
from an external source is mounted at the upper portion of the epoxy PCB 102, which is 
separated from the power pin 104. A microcomputer device and its peripheral devices are 
mounted on the epoxy PCB by wire bonding. The portion 'B 1 is coated with a heat-hardened 
resin in a gel state to protect the wire bonding in the internal PCB 101 and 102 of the module 
body and elements, and a cover 106 covers the entire module. 

The operation and effect of the one system module constructed as described will now 
be explained in detail. 

First, a groove is made at the lower portion of the side face of the module body 100 
and a ceramic PCB 101 is inserted into the groove so as to be supported, and a groove is 
made at the middle side surface of the module body 100 and the epoxy PCB 102 is inserted 
into the groove so as to be supported. The module body 100 is a case made of a hard molding 
heat-hardened resin. 

Resultantly, the PCBs are constructed in a two-story structure. 

On the lower PCB, largely, heating components, such as a bridge diode, a power 
transistor, a power element, a freewheeling diode (BD&Tr, IGBT, FWD) and a high-voltage 
IC (HVIC), are mounted. 

In order to release heat of the heating element, a ceramic PCB 101 having an 
excellent heat transfer characteristic is used. Since the ceramic PCB 101 has a superior heat 
transfer characteristic to that of other PCBs, it has a favorable heat release effect. 

Connected with the ceramic PCB 101, the socket 103 serves to electrically connect 
the ceramic PCB 101 and the upper PCB 102. 

Components, such as microcomputer, its peripheral circuit, a valve driving circuit 
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in case of a washing machine or a sensing circuit for sensing the state of a motor, 
irrespectively of heat are mounted on the upper PCB, the epoxy PCB 102. 

In this manner, constructed module is used to drive a motor by means of an inverter, 
it needs to be integrated and small-sized. Since the microcomputer is mounted on the PCB 
in a bare state, it is connected by gold wire bonding. 

Wire bonding is also performed on the ceramic PCB 101, a lower PCB. In this case, 
an aluminum wire bonding is performed. 

Signal flows in the one system module constructed as described above are as follows. 

When power (AC 220V) is applied, the microcomputer mounted on the epoxy PCB 
102 is in a standby state. When the microcomputer generates a command, the command is 
transmitted through the socket 103 to the high voltage IC (HVIC) mounted on the ceramic 
PCB 102. 

Upon receipt of the command, the HVIC drives the power element (IGBT) to drive 

a motor (not shown). 

Conventionally, the power pin and the signal pin for receiving a power signal and 
various signals from an external source are mounted on the ceramic PCB 101. Compared 
to this, in the present invention, the power pin and the signal pin is separately disposed to 
thereby prevent from gathering together at one side which leads to a difficulty in fabricating 
an instrument. 

A power pin 104 as a power board is mounted on the ceramic PCB 101 by soldering, 
and a signal pin 105 as a signal board is mounted on the epoxy PCB 102 by soldering. 

In this manner, the power pin 104 and the signal pin 105 are separately disposed, so 
that when the module is applied, its pattern can be easily fabricated. In addition, by reducing 
the pins in number of the socket 103, the load applied to the socket is reduced, so that even 
if vibration occurs frequently (i.e., a washing machine), the PCB can be firmly supported. 
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When the power pin 104 and the signal pin 105 are completely mounted, in order 
to protect the wire bonding for mounting the components on the lower and the upper PCBs 
101 and 102 of the module body 100 and the components mounted thereon by wire bonding, 
the portion 'B* is coated with a heat-hardened resin in a gel state and its upper portion is 
covered by the cover 106. 

The cover 106 is formed to precisely fit the structure of the module. 

[Effect of the invention] 

As so far described, according to the one system module of the present invention, 
the ceramic PCB and the epoxy PCB can be firmly supported by the groove made on the 
module body. And, since the power pin and the signal pin are separately disposed on the two 
PCBs, the pins of the socket are reduced in number, so that the area utilization of the PCB 
is heightened as well as acquiring a compact module. 
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What is claimed is: 

1 . A one system module structure in which a socket is placed between a ceramic 
PCB and an epoxy PCB that are disposed inside a module body, a power element and signal 
elements are respectively mounted on the upper portion of each PCB, wherein a groove is 
made at the lower side surface and at the middle side surface of the module body to support 
the ceramic PCB and the epoxy PCB formed in two-story structure, and a power pin for 
receiving a power signal from an external source is mounted on the ceramic PCB and a 
signal pin for receiving various signals from an external source is mounted on the epoxy 
PCB. 

2. The structure of claim 1, wherein the number of the socket pins is greatly 
reduced. 
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